Reductions in dendritic arbor length and complexity are among the most consistently replicated changes in neuronal structure in post mortem studies of cerebral cortical samples from subjects with schizophrenia, however, the underlying molecular mechanisms have not been identified. This study is the first to identify an alteration in a regulatory protein which is known to promote both dendritic length and arborization in developing neurons, Kalirin-9. We found Kalirin-9 expression to be paradoxically increased in schizophrenia. We followed up this observation by overexpressing Kalirin-9 in mature primary neuronal cultures, causing reduced dendritic length and complexity. Kalirin-9 overexpression represents a potential mechanism for dendritic changes seen in schizophrenia.
Introduction
Recent studies have identified several electrophysiological, morphological and cellular changes within the auditory cortex of schizophrenia subjects (Lewis and Sweet, 2009) . Individuals with schizophrenia have reduced auditory cortex gray matter volume, already present at the first episode of psychosis (Hirayasu et al., 2000; Kasai et al., 2003; Salisbury et al., 2007) . Related deficits in auditory sensory processing, evidenced by a reduced ability to discriminate pure tones, are also present in subjects with schizophrenia (Javitt et al., 2000; Leitman et al., 2010; Strous et al., 1995) . Impaired tone discrimination is also correlated with reduced magnitude of Mismatch Negativity (MMN), an event-related potential arising from auditory cortex after auditory stimuli that deviate from a repetitive stimulus in one characteristic (e.g. pitch) (Javitt et al., 1994 (Javitt et al., , 2000 .Tone discrimination impairments correlate with core negative symptoms of this illness such as impairments in detecting spoken emotional tone, in phonologic processing and in reading attainment (Arnott et al., 2011; Javitt, 2009; Leitman et al., 2005 Leitman et al., , 2010 .
Tone discrimination depends on the primary auditory cortex (AI), contained within Heschel's gyrus (HG), which sharpens the frequency representations present at lower levels of auditory processing (Liu et al., 2007; Oswald et al., 2006) . Similarly tuned and reciprocally connected layer 3 pyramidal cells in AI excite each other, selectively amplifying the thalamocortical signal (Liu et al., 2007; Ojima et al., 1991; Wallace et al., 1991) . MMN similarly reflects activity within layer 3 circuits of AI, arising after the initial thalamic volley, and is dependent on excitatory neurotransmission (Javitt et al., 1994) . A previous study identified a 27% reduction in the density of spinophilin immunoreactive structures which serve as a marker of dendritic spines within deep layer 3 of AI in subjects with schizophrenia (Sweet et al., 2009) . Dendritic spines are necessary components of excitatory glutamatergic signaling and spine density was correlated with the density of non-selectively labeled pre-synaptic axon boutons (Sweet et al., 2009 ). These findings establish dendritic pathology in the primary auditory cortex which likely contributes to the reduced auditory cortex gray matter volume in subjects with schizophrenia and to an impaired spread of activation within the layer 3 pyramidal cell networks of AI. 
